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(54) Pressure relief valve 

(57) A flap-type pressure relief valve particularly 
intended for relieving overpressure conditions in a vehi- 
cle passenger compartment includes a frame having an 
integral peripheral sealing gasket that is formed on the 
frame by being injection molded directly thereto. The 
frame is molded from a relatively rigid plastic and the 
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gasket is molded from a plastic that is significantly more 
resilient and flexible but selected to permanently bond 
to the plastic of the frame when brought into contact 
therewith under injection molding conditions. 
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Description 

Background of the Invention 

The subject invention is directed to the valve art 
and, more particularly, to a flap-type relief or check 
valve. 

Valves of the type under consideration are com- 
monly used to relieve overpressure conditions in vehicle 
passenger compartments. Typically, the valves com- 
prise a frame which defines a flow passage and a plural- 
ity of valve seats. Flexible valve flaps are joined to the 
frame along one edge and overlie the valve seats. 
Should an overpressure condition occur on the 
upstream side of the valve, the flaps move to an open 
position until pressure balance is achieved at which time 
the flaps close and prevent reverse flow into the passen- 
ger compartment. 

A valve of the type discussed is illustrated in U.S. 
Patent No. 5,105,731. In the valve shown therein, the 
main frame of the valve is arranged to fit within an open- 
ing in a body panel of the vehicle. The frame is held in 
position by resilient clips molded in the frame. A suitable 
resilient seal or gasket is clamped between the periph- 
ery of the frame and the vehicle body panel to prevent 
undesired ingress of air or water. 

The use of the separate seal or gasket member 
between the frame and the body panel has caused 
assembly problems. In addition, the separate gasket 
increases inventory problems. 

Summary of the Invention 

The subject invention provides a flap valve design 
and method of forming the same that overcomes the 
noted problems and results in a valve wherein the main 
frame and peripheral gasket are integrally joined. For all 
practical purposes, the result is a one-piece frame and 
gasket structure. 

In particular, and in accordance with one aspect of 
the invention, there is provided a flap-type pressure 
relief valve which includes a molded plastic main frame 
having a rigid peripheral side wall defining a central flow 
passage. A flexible flap valve element is joined to the 
main frame and overlies the central flow passage to per- 
mit flow in one direction while preventing flow in the 
opposite direction. The main frame has a circumferen- 
tially extending wall portion that lies in a position radially 
outward of the central flow passage and is joined to the 
rigid peripheral wall. A gasket is formed continuously 
about the main frame and has a first flexible free end 
located radially outwardly of the circumferentially 
extending wall portion with a base portion overlying and 
molded directly to the circumferentially extending wall 
portion to bond thereto. The gasket is molded from a 
plastic significantly more resilient and flexible than the 
plastic forming the main frame but is selected to perma- 
nently bond thereto when brought into contact therewith 



under injection molding conditions. 

In accordance with a more limited aspect of the 
invention, the gasket tapers from the base portion to the 
free end portion and retainers are formed on the main 

5 frame location spaced from the gasket on said rigid 
peripheral wall. 

By molding the gasket directly to the main frame, 
the problems associated with mounting the gasket in 
position and/or installing the valve and gasket assembly 

10 into a vehicle body panel are substantially eliminated. 
Rather, the frame and gasket assembly becomes what 
is in effect a one-piece unitary structure with the gasket 
integrally formed with the main frame but having the 
necessary resilient characteristics to perform the seal- 

15 ing function necessary for the gasket. 

In accordance with a still further aspect of the 
invention, there is provided a method of forming a flap- 
type pressure relief valve of the type including a main 
frame defining a flow passage and a flap valve element 

20 positioned to overlie the flow passage. The improved 
method comprises first molding the main frame from a 
relatively rigid plastic which provides the main frame 
with the necessary rigidity and strength. Subsequently, 
the main frame is positioned in a mold contoured to pro- 

25 vide a gasket-forming chamber located about the 
periphery of the main frame with a first peripheral wall 
portion of the main frame constituting a wall of the gas- 
ket-forming chamber. Thereafter, a resilient plastic is 
injected into the gasket-forming chamber under condi- 

30 tions to fill the gasket-forming chamber and integrally 
bond to the first peripheral wall portion of the main 
frame. Preferably, the gasket-forming chamber is con- 
toured to provide a flexible tapered lip seal-type gasket 
which extends radially outwardly from the main frame 

35 circumferentially continuous thereabout. 

As can be seen from the foregoing, a primary object 
of the invention is the provision of a flap-type valve and 
method of forming the same which results in what is 
effectively a unitary combined gasket and frame struc- 

40 ture that does not require separate assembly of a gas- 
ket into a frame. 

A further object of the invention is the provision of 
an apparatus and method of forming the same wherein 
the gasket is formed as an integral part of the main 

45 frame but is molded from a plastic having highly desira- 
ble characteristics for use as a gasket. 

A further object of the invention is the provision of a 
flap-type valve of the type described wherein the gasket 
is formed directly to the main frame by an injection 

so molding process. 

Still other advantages and benefits of the invention 
will become apparent to those skilled in the art upon a 
reading and understanding of the following detailed 
description. 

55 

Brief Description of the Drawings 

The invention may take physical form in certain 
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parts and arrangements of parts, a preferred embodi- 
ment of which will be described in detail in this specifi- 
cation and illustrated in the accompanying drawings 
which form a part hereof, and wherein: 

FIGURE 1 is an isometric view showing the overall 
arrangement of a flap-type pressure relief valve 
formed in accordance with the preferred embodi- 
ment of the invention; 

FIGURE 2 is a plan view of the structure shown in 
FIGURE 1; 

FIGURE 3 is a back plan view of the structure 
shown in FIGURE 1; 

FIGURE 4 is a front elevational view of the pre- 
ferred embodiment; 

FIGURES 5 and 6 are cross-sectional views taken 
on lines 5-5 and 6-6, respectively, of FIGURE 2; 
FIGURE 7 is a top plan view of a corner of the bot- 
tom mold structure used for molding the gasket in 
place on the frame; and, 

FIGURE 8 is a cross-sectional view taken on line 8- 
8 but showing the main frame in position in the 
injection molding molds preparatory to forming the 
gasket to the main frame. 

Detailed Description of the Preferred Embodiment 

Referring now to the drawings wherein the show- 
ings are for the purposes of illustrating the preferred 
embodiment of the invention only and not for purposes 
of limiting same, the overall arrangement of the pre- 
ferred form of a flap valve formed in accordance with the 
invention can best be seen by reference to FIGURE 1. 
As shown therein, the flap valve assembly 1 0 comprises 
a generally rectangular main frame 12 having a circum- 
ferentially continuous side wall 14 which defines a cen- 
tral flow passage 16. The main frame 12 is, as noted 
earlier, circumferentially continuous and is injection 
molded from a relatively rigid, high strength plastic such 
as a high density polypropylene. 

The details of construction of the preferred form of 
the main frame can best be seen by reference to FIG- 
URES 2 - 6. As shown therein, the peripheral side wall 
14 is continuous about the flow passage 16 and has 
transversely extending web members 18 (see FIGURE 
3) which extend across between the opposed side walls 
in the manner best seen in FIGURES 3, 5, and 6. The 
webs 18 rigidity the structure and are transversely con- 
nected by web members 20. As can be seen, the web 
members are inclined so that when the structure is 
mounted vertically in the side wall of a vehicle body 
panel or the like, the right-hand side of FIGURE 6 is the 
bottom and assures that the flap valve 22 lies in a posi- 
tion where it can return automatically under the force of 
gravity. 

The flap valve 22 is formed from a thin flexible sheet 
of a suitable air-impervious plastic material and is con- 
nected to the bottom of the main frame 12 along its left- 



hand edge (as viewed in FIGURE 6). As noted earlier, 
the flap is arranged to overlie the air flow passage 16 
and to rest on the webs 18 and 20. As can be seen, a 
suitable inwardly extending flange 24 is carried on the 

5 interior of the main frame and is sized and arranged so 
as to engage about the periphery of the flap valve 22 
when the valve is in its closed position. 

The manner in which the flap valve is connected to 
the main frame is more fully claimed and described in 

10 prior U.S. Patent No. 5,601,117 issued February 11, 
1997 to Jeffrey C. Lewis, et al. and entitled "Flap-Type 
Pressure Relief Valve." Broadly, however, the left-hand 
edge of the flap valve element 22 is received on out- 
wardly extending molded pins 26 and retained thereon 

15 by a pivotally mounted web member 27 which can be 
moved downwardly over the pins and retained thereon 
in any convenient manner such as by heat staking the 
pins downwardly to retain the flap in position as shown 
in FIGURE 6. This particular part of the structure forms 

20 no part of the invention and could vary substantially 
from that shown. 

Molded integrally with the continuous side wall 14 
of the main frame 12 are resilient retainers 30. The 
retainers 30 can best be understood by reference to 

25 FIGURES 1, 4, and 6. As shown therein, generally rec- 
tangular, elongated housings 32 extend outwardly from 
the side wall 14 of the main frame. The outer wall of the 
rectangular housing 32 has a U-shaped cut formed 
therethrough so as to provide a flexible and pivotal tab 

30 member 34 which extends upwardly toward the upper 
end of the main frame. The upper end of this tab is pro- 
vided with an outwardly extending shoulder portion 36. 
It should be understood that there are preferably two of 
the retainers along each of the major sides of the main 

35 frame at the locations shown in FIGURE 3. 

Referring again to FIGURE 6, it will be seen that the 
flange portion 36 at the upper end of the flexible tab 34 
is located just below a continuous, radially extending, 
upper main frame flange 40. This allows a vehicle body 

40 panel or the like to be resiliently engaged between the 
flange 40 and the flange 36. Note that the entire main 
frame can be inserted into a body panel opening and 
the retainers 30 deflected radially inward to pass 
through the opening after which they return to their solid 

45 line normal position shown in the drawings to clamp the 
body panel edge opening therebetween. 

Of particular interest and importance to the subject 
invention is the arrangement and formation of a circum- 
ferentially continuous, resilient gasket member 42 about 

50 the entire upper end of the main frame 14. In the pre- 
ferred form, the gasket 42 is a lip-type gasket having a 
relatively thick base and tapering to a relatively thin flex- 
ible free end. As best seen in FIGURES 5 and 6, the 
gasket 42 extends radially outward and generally in a 

55 direction toward the associated retainers 30 so that the 
free end engages about the body panel opening with 
substantial force when the valve assembly is in its 
mounted position. 
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The gasket 42 is bonded to the outer surface of the 
rigid upper flange 40 of the main frame 12. In construct- 
ing the gasket, a plastic significantly more resilient and 
flexible than the plastic forming the main frame is used. 
For example, one suitable plastic is Santaprene 101-73. 
This plastic will bond to and integrally join with the plas- 
tic of the main frame when brought into contact there- 
with under normal injection molding conditions. 

The arrangement for forming the gasket 42 in posi- 
tion on the upper flange of the main frame 12 can best 
be understood by reference to FIGURES 7 and 8. In 
particular, the main frame is suitably received in a first 
mold half 50 which constitutes the ejection side of an 
injection molding mold. The previously molded main 
frame is arranged as shown in FIGURE 8 to be received 
down into a suitable, closely configured chamber 52 so 
that only the upper, radially extending flange 40 is 
exposed above the chamber 52. Preferably, the resilient 
clips 30 are deflected inwardly during the insertion of 
the main frame into the chamber 52. After the main 
frame is suitably inserted in the first mold half 50, a sec- 
ond mold half 53 is moved into position thereover as 
shown in FIGURE 8. The second mold half is provided 
with a gasket-forming chamber 54 which extends axially 
into the mold half to provide a chamber having the nec- 
essary shape and contour of the gasket. Thereafter, the 
plastic forming the gasket is injected into chamber 54 
and, through heat and pressure, suitably bonds directly 
to flange 40. When ejected from the mold, the gasket 
and main frame are a unitary structure. 

The invention has been described with reference to 
the preferred embodiment. Obviously, modifications and 
alterations will occur to others upon a reading and 
understanding of this specification. It is intended to 
include all such modifications and alterations insofar as 
they come within the scope of the appended claims or 
the equivalents thereof. 

Claims 

1. In a method of forming a flap-type pressure relief 
valve including a main frame defining a flow pas- 
sage and a flap valve element positioned to overlie 
the flow passage, the improvement wherein: 

the main frame is first molded of a first rela- 
tively rigid plastic and subsequently positioned 
in a mold contoured to provide a gasket-form- 
ing chamber about the periphery of the main 
frame with a first peripheral wall portion of the 
main frame constituting a wall of the gasket- 
forming chamber, and thereafter injecting a 
resilient plastic into the gasket-forming cham- 
ber under conditions to fill the gasket-forming 
chamber and integrally bond to the said first 
peripheral wall portion of the main frame. 

2. The improved method as set forth in claim 1 



wherein the gasket-forming chamber completely 
encircles the main frame and including the step of 
molding connecting retainers on the main frame at 
locations spaced from the gasket-forming chamber. 

5 

3. The improved method as set forth in claim 3 
wherein the gasket-forming chamber is contoured 
to provide a flexible tapered lip seal type gasket 
extending outwardly from the main frame. 

10 

4. The improved method as set forth in claim 3 
wherein said main frame has said first peripheral 
wall in a plane generally perpendicular to said flow 
passage and wherein said gasket forming chamber 

15 overlies said first peripheral wall, further including 
the additional step of positioning the main frame in 
a first mold component with said first peripheral wall 
exposed and thereafter moving a second mold 
component into position to provide said gasket- 

20 forming chamber. 

5. The improved method as set forth in claim 3 
wherein said gasket-forming chamber is contoured 
to extend generally radially of said flow passage. 

25 

6. A flap-type pressure relief valve comprising: 

a molded plastic main frame including a rigid 
peripheral side wall defining a central flow pas- 

30 sage; 

a flexible flap valve element joined to said main 
frame and overlying said central flow passage 
to permit flow in one direction while preventing 
flow in the opposite direction; 

35 said main frame having a circumferentially 

extending all portion lying radially outwardly of 
said central flow passage and joined to said 
rigid peripheral wall; and, 
a gasket formed continuously about said main 

40 frame and having a first flexible free end 

located radially outwardly of said circumferen- 
tially extending wall portion with a base portion 
overlying and molded directly to said circumfer- 
entially extending wall portion to bond thereto, 

45 said gasket molded from a plastic significantly 

more resilient and flexible than the plastic form- 
ing the main frame but selected to permanently 
bond thereto when brought into contact there- 
with under injection molding conditions. 

50 

7. The flap-type pressure relief valve as set forth in 
claim 6 wherein said gasket tapers from said base 
portion to said free end portion and wherein retain- 
ers are formed on said main frame at locations 

55 spaced from said gasket on said rigid peripheral 
wall. 

8. The flap-type pressure relief valve as set forth in 
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claim 7 wherein said gasket is circumferentially 
continuous about said main frame. 
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FIG. 8 
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